Preparation of a stable biocatalyst of bovine liver catalase using immobilization and postimmobilization techniques.
Bovine liver catalase was immobilized on different supports. The tetrameric nature of this enzyme was found to cause its rapid inactivation in diluted conditions due to subunit dissociation, a fact that may rule out its industrial use. Multi-subunit immobilization using highly activated glyoxyl agarose was not enough to involve all enzyme subunits. In fact, washing the derivative produced a strong decrease in the enzyme activity. Further cross-linking of previously immobilized enzyme with tailor-made dextran-aldehyde permitted the multimeric structure to be fully stabilized using either multisubunit preparations immobilized onto highly activated glyoxyl-agarose support or one subunit enzymes immobilized onto poorly activated glyoxyl-agarose. The highest stability of the final biocatalyst was observed using the multisubunit immobilized derivative cross-linked with dextran-aldehyde. The optimal derivative retained around 60% of the immobilized activity, did not release any enzyme subunits after boiling in the presence of SDS, and did not lose activity during washing, and its stability did not depend on the dilution. This derivative was used for 10 cycles in the destruction of 10 mM hydrogen peroxide without any decrease in the enzyme activity.